Botulinum toxin type A inhibits sensory neuropeptide release in rat bladder models of acute injury and chronic inflammation.
To determine the effect of botulinum toxin type A (BTX-A) on the release of the neuropeptides substance P (SP) and calcitonin gene-related peptide (CGRP) from isolated bladder preparations after acute injury with HCl and the induction of cyclophosphamide (CYP)-induced cystitis, as neurogenic inflammation has been increasingly identified in urological disorders such as interstitial cystitis. Adult rats had either an intraperitoneal injection with CYP or saline over a 10-day period to induce chronic bladder inflammation, after which the bladder was harvested, or normal bladder explants were injured acutely with incubation (20 s) in HCl (0.4 m). To measure the effect of BTX-A on the release of neurotransmitters, harvested bladders were incubated in an organ bath containing BTX-A (10 U) or vehicle. Bladders were transferred to a subsequent bath (physiological saline) and incubated for 15 min, and the bathing medium analysed to measure neurotransmitter release, as determined by radioimmunoassay. Bladder specimens from sham treatment, controls and experimental rats were compared histologically. Acute injury with HCl caused a significantly greater release of both CGRP and SP release (1235 and 1655 pg/g, respectively) than in controls (183 and 449 pg/g, respectively; P < 0.001). This increase in neurotransmitter release was partly inhibited by exposure to BTX-A (870 and 1033 pg/g (P < 0.05 and <0.01). CYP-induced chronic inflammation caused significantly greater release of SP than in the controls (1060 and 605 pg/g, respectively; P < 0.005). Exposure to BTX-A partly inhibited the release of SP after CYP-induced cystitis (709 pg/g, P < 0.05). The application of BTX-A inhibits the release of sensory neurotransmitters from isolated bladder preparations in rat bladder models of both acute injury and chronic inflammation, suggesting a potential clinical benefit of BTX-A in the treatment of neurogenic inflammation.